TITLE OF THE INVENTION 
LIQUID PRESSURE TRANSFER METHOD FOR LOOP-LIKE 
WORKPIECE AND PRODUCT DECORATED THEREBY 



5 BACKGROUND OF THE INVENTION 

This invention relates to a liquid pressure transfer 
method for applying a pattern for decoration to a loop-like 
member such as an annular member forming a closed loop like a 
steering wheel for an automobile or a U-shaped member forming an 
10 open loop like a chair back and a product decorated by the liquid 
pressure transfer method. 
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metal material so as to exhibit strength at a predeterminer level 
or more. The core is provided therearound with a grip^surface 
(jfc5 section, which is formed of a material such as a plastic 
Jjj material, a wooden material, a leather material or the like which 

^ is selected depending on desired requirements, such as 

fK operability of the steering wheel, decorative characteristics 

^ thereof and the like. For example, a/steering wheel provided 

JgO thereon with a wooden surface section is evaluated as being a 
^ high-quality article, because exhibits both satisfactory 

operability and decorative characteristics and requires 
considerable labor and t^rfie to manufacture. However, a recent 
tendency to reconsider casual use of natural materials in view of 
25 the need to protect the natural environment and the demand for 

reduction in manufacturing cost has lead to development of liquid 
pressure transfer techniques for substituting a plastic steering 
wheel material for a wooden steering wheel material and carrying 
out liquid pressure transfer of a woodgrain pattern for 
3 0 deg^ xatj n n o n the pla s tic — □ Leering wheel material-. - 

Application of a decorative pattern to a workpiece by 
liquid pressure transfer permits formation of a natural pattern 
which exhibits satisfactory conf ormability to a configuration of 
the workpiece, resulting in it being extensively practiced on a 
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variety of workpieces. However, application of such liquid 
pressure transfer to, for example, a steering wheel encounters 
some important problems . A conventional steering wheel made of a 
wooden material is manufactured by subjecting two wooden rod-like 
5 materials which are semicircular in section to a treatment by 
moistening, heating and the like, to thereby bend them into an 
annular shape and then bonding them to each other while 
interposing a core therebetween. Thus, of course the wooden 
materials are each so arranged that a straight grain extends in a 

10 circumferential direction of the steering wheel. Such arrangement 
of the straight grain permits a user to have a sense of security 

O and a seTise of reliability. 

Ifl The assignee proposed techniques for applying decoration 

to a steering wheel by liquid pressure transfer as disclosed in 
%3 Japanese Patent Application Laid-Open Publication No. 329498/1998 
"IS entitled "A Method for Manufacturing a Steering Wheel to which 

Liquid Pressure Transfer Printing is Applied". Unfortunately, 
JS the proposed techniques fail to exactly reproduce a straight 

M; grain pattern in a circumferential direction of the steering 

||0 wheel or a longitudinal direction of a workpiece. Thus, in order 
^ to exactly reproduce a pattern of a natural material or the like 

on a workpiece having either an annular closed loop or a U-shaped 
open loop, it is required to transfer a transfer pattern to the 
workpiece without any distortion, therefore, further development 
25 on the liquid pressure transfer is still desired. 

SUMMARY OF THE INVENTION 
The present invention has been made in view of the 
foregoing disadvantage of the prior art. 
30 Accordingly, it is an object of the present invention to 

provide a liquid pressure transfer method which is capable of 
applying a decorative pattern to a loop-like workpiece with 
satisfactory reproducibility . 

It is another object of the present invention to provide 
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a product decorated by the above-described liquid pressure 
transfer method. 

CUi^l (f^^ " In dccordan c^w ith Oft€u -a&pee t o-f — the pu'e^ent invention, 
^Y^i^ liquid pressure transfer method for carrying out liquid pres^tfre 
5r transfer printing on a loop-like workpiece. The liquid pressure 
transfer method includes the step of supporting a transfer film 
on a surface of a transfer liquid while floating it/thereon . The 
transfer film has a transfer pattern for decoratxton printed 
thereon. The liquid pressure transfer method/also includes the 
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10 step of downwardly immersing the workpiece/ln the transfer liquid 

to transfer the transfer pattern to a surface of the workpiece, 
™ to thereby decorate the workpiece. Tpre workpiece is immersed in 

HI the transfer liquid to be apparently cut crosswise by the surface 

of the transfer liquid at a trans/er initiating site. Also, the 

4 s / 

%B workpiece is substantially concurrently contacted on a 
& circumference of a section tfefereof taken substantially in a 

a thickness direction thereof with the transfer film at the 

transfer initiating site/ The workpiece is shifted at the 
transfer initiating sice so as to be continuously immersed in the 



g0 transfer liquid in a/longitudinal direction of the workpiece 
— while an immersion/ attitude of the workpiece is maintained. At 

least one of the/ workpiece and transfer film is transferred 
during immersion of the workpiece in the transfer liquid. Thus, 
a portion oy the transfer film which has not yet been used for 
25 transfer printing is fed so as to surround the whole 

circumference of the section of the workpiece taken substantially 
in the thickness direction thereof, to thereby ensure transfer of 
th er trancf or n n tt r rn to the ^ urf ece of - tho workpioc e^. 

In a preferred embodiment of the present invention, a 
30 relative transfer speed between the workpiece and the transfer 
film is set to permit an immersion rate of the workpiece and a 
feed rate of the transfer film to be substantially equal to each 
other. 

In a preferred embodiment of the present invention, a 
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deflection angle defined between a loop surface of the workpiece 
and a relative movement direction of the transfer film is set to 
be within a range of ±90°. 

In a preferred embodiment of the present invention, an 
immersion attitude angle of a loop surface of the workpiece 
relative to the surface of the transfer liquid is set to be 
within a range of ±80° on the basis of an upright position 
thereof . 

^y) Jjg a pr e fej^rod ombodimcnt of — Llie pr e- scnt invention 7 — fe4 
workpiece is constituted by a steering wheel material ^f^rtned to 
have a loop-like shape and provided on a part^Ta circumference 
thereof with a transfer not-required p^j^trion. Initial immersion 
of the steering wheel material ir^tfie transfer liquid at the 
transfer initiating site is^^tarted at the transfer not-required 
portion. The steering^^heel is immersed in the transfer liquid 
as it is rotated^wfiile the immersion attitude of the steering 
wheel material at the transfer initiating site is permitted to be 
majufl-t^=kLiied during tne transfer Of — the transfer p attern^ 

In a preferred embodiment of the present invention, the 
workpiece is constituted by a steering wheel material. Immersion 
of the steering wheel material progresses while a site is defined 
at which the steering wheel material is immersed in the transfer 
liquid on an upstream side in a transfer direction relative to 
the transfer film as the transfer initiating site, so that the 
transfer pattern has a joint line formed on a rear surface of the 
steering wheel material which is substantially invisible from a 
driver's seat when the steering wheel is mounted on a vehicle. 



^ ^-j -Th o method of the Drcocnfe invention G o nstructed as 
described above, when the steering wheel is applied a^-^-tfie loop- 
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like workpiece, attains liquid pressure tran§j&e^ printing which 
permits the transfer pattern to be s^Jti^Eactorily applied onto 
the whole circumference of ibe^section of the steering wheel 
taken substantiaJJ-y — fn the thickness direction thereof without 
causin^-aiYy^ distortion of the applied pattern. Also, the method.. 
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o£\the present invention permits the joint line of the transfer 
pattern to be positioned on the rear surface of the steering 
wheel which is substantially invisible from a driver's seat when 
the steering wheel is mounted on a vehicle, resulting in the 
transfer pattern such as a straight grain pattern, a fine check 
pattern or thfe like being increased in aesthetic ' characteristics . 
Further, the present invention permits the deflection angle and 
immersion attitude angle to be optimumly set depending on a size 
of each of the transfer pattern and workpiece, a configuration 
thereof and the like. 



r) °Y Tn nrrnrrl i wn mrith nnnth o r nnpr r t of thr pr esei 



{vent ion, a decorated product having a decorative pattern 
applied thereto is provided, by subjecting a worJ<^piece of a loop- 
like shape to liquid pressure transfer print^ffg. In this 
printing, the workpiece is downwardly immersed in a transfer 
liquid which supports a transfer film leaving a transfer pattern 
for decoration printed thereon on aysurface thereof while 
floating it thereon, so that the yoransfer pattern is applied to 
the workpiece. The workpiece Jls> surrounded on a circumference of 
a section thereof taken substantially in a thickness direction 
thereof by the transfer yfilm at a transfer initiating site. The 
transfer film is continuously drawn into the transfer liquid in a 
longitudinal direction of the workpiece at the transfer 
initiating site./ Thus, the workpiece is substantially kept from 
distorting the transfer pattern in the longitudinal direction of 
the workplace, resulting in transfer of the transfer pattern to 
the wop^piece being carried out according to the above-described 
Ljrtfrixa pr eflaurG U iransfer rnPthnH 

^ '~j Th^is, the decorated product of the present invention may 



beU^f f ectively^racticed in the form of any loop-like article 
such as a hula hoo^^rings in gymnastics, a towel ring, a chair 
back and the like in addition to the steering wheel. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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lese and other objects and many of the attendant 
advantage^of the present invention will be readily appreciated 
as the sameXbecomes better understood by reference to the 
following derailed description when considered in connection with 
the accompanying drawings; wherein: 

Fig- l\is a schematic side elevation view showing an 
apparatus whichXis adapted to practice a liquid pressure transfer 
method according\ to the present invention; 

Fig. 2 A is a perspective view showing a steering wheel as 
an example of a decorated product according to the present 
invention ; 

Fig. 2B is a\sectional view taken along line 2B-2B of 

Fig. 2A; 

Fig. 3A is a plan view partly in section showing a 
steering wheel to whichXprinting is applied according to a liquid 
pressure transfer method V>f the present invention; 

Fig. 3B is an enlarged view of a portion 3B of Fig. 3A; 

Fig. 3C is a view along line 3Ci-3Ci, 3C 2 -3C 2/ 3C3-3C 3 or 
3C4-3C4 as viewed in a direction of arrow; 

Fig. 3D is a fragmentary schematic view partly in section 
taken along line 3D-3D of Fig.\3A; 

Fig. 4 is a schematic view showing liquid pressure 
transfer printing applied to a steering wheel which is viewed in 
four directions around a peripherAof the steering wheel; 

Figs. 5A and 5B each are a schematic plan view showing 
immersion of a steering wheel in a transfer liquid in a direction 
perpendicular to a surface of the transfer liquid; 

Fig. 6A is a schematic plan view showing immersion of a 
steering wheel in a transfer liquid in A direction substantially 
perpendicular to a direction of relative njovement between the 
steering wheel and a transfer film; 

Fig. 6B is a side elevation view of \hs steering wheel as 
viewed in a direction 6B in Fig. 6A; 

Fig. 7A is a schematic plan view showi\g immersion of a 
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steering wheel in a transfer liquid in a direction of relative 
movement\between the steering wheel and a transfer film; 

Frta. 7B is a front elevation view of the steering wheel 
as viewed ira a direction 7B in Fig. 7A; 

Fig. \8A is a schematic plan view showing relatively 
satisfactory transfer of a pattern onto a steering wheel; 

Fig. 8B YLs a side elevation view of the steering wheel as 
viewed in a direction 8B in Fig. 8A; 

Fig. 9 is a schematic view showing misregistration of a 
check pattern occurVing on a steering wheel in a peripheral 
direction thereof during liquid pressure transfer of the check 
pattern; \ 

Fig. 10 is a perspective view showing progress of liquid 
pressure transfer on a workpiece from an upstream side thereof to 
a downstream side thereof \with a lapse of time; and 

Fig. 11 is a schematic plan view showing lapping of a 
transfer film divided into tVo parts by a workpiece on both inner 
and outer lateral sides of the. workpiece . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Now, the present invention will be described in detail 
with reference to the accompanying drawings. First a workpiece 
to be decorated according to the present invention will be 
described. Then, a liquid pressure transfer printing apparatus 
for carrying out liquid pressure transfer printing on such a 
workpiece will be schematically described. Then, a liquid 
pressure transfer printing method according to the present 
invention carried out on a loop-like workpiece will be described 
together with a manner of operation of the liquid pressure 
transfer printing apparatus. 

A workpiece designated by reference character W in the 
drawings is formed to have a loop-like configuration as a whole 
or as a part thereof. Thus, the workpieces W may include a 
variety of members including, for example, a steering wheel 



mounted on a vehicle, as well as products of an annular shape, a 
substantially O-shape or the like which form a closed loop such 
as a hula hoop, rings in gymnastics, a towel ring and the like 
and products of a substantially U-shape which form an open loop 
such as a chair back and the like. In addition to the above, the 
workpieces W may also include products such as a handrail for 
stairs and the like wherein two loop-like members are connected 
together through two straight members. 

^^t~t A workpiece snrh — a— "Steering wheel or the luce wnici 
forms a closed loop is generally formed to have a continues 
(X> circular shape or the like. Thus, in connection with a^workpiece 
~ of a closed loop, the term "longitudinal direction ofr workpiece" 
lH used herein indicates a circumferential direction in which the 

workpiece extends. A workpiece such as a chair back or the like 
1*5 which forms an open loop is generally formed to have a shape 
J= which permits both ends of the loop to extend in a manner like a 

* substantially straight line. Thus, i/ connection with a 

ff\ workpiece of an open loop, the term "longitudinal direction of 

!!! workpiece" indicates a direction/in which the workpiece extends 

~3 : y 

£§0 from one of ends thereof throtfgh a loop section to the other end. 
~ Also, a loop surface of tlr^ workpiece W is designated by 

reference character R. Xlso, the illustrated embodiment will be 
described essentially yin connection with the case where the 
present invention i^r applied to a steering wheel as the workpiece 
25 W. Thus, when it/is required to distinguish a steering wheel 
before the liquad pressure transfer printing of the present 
invention is/applied thereto and that after the transfer printing 
is appliegr thereto from each other, a steering wheel which has 
been SAtfojected to the liquid pressure transfer printing is 
30 designated by reference character 1 and that before the printing 
^lfid^s-i qnat^ ri hy 1a — ' 

Now, the steering wheel 1 which has been subjected to the 
liquid pressure transfer printing will be described with 
reference to Figs. 2A and 2B by way of example. The steering 
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wheel 1 includes a boss section 2 acting as a center of 
rotational movement of the steering wheel 1, spoke sections 3 
arranged so as to radially extend from the boss section 2, and a 
rim section 4 connected to a distal end of each of the spoke 
5 sections 3 and formed to have a substantially annular shape. The 
rim section 4, as shown in Fig. 2A, includes a long rim portion 

41 of an elongated arcuate shape (positioned on an upper side in 
Fig. 2A) , a short rim portion 42 of a short arcuate shape 
(positioned on a lower side in Fig. 2A) , and two grip portions 43 

10 (positioned on both lateral sides in Fig. 2A) for connecting the 

long rim portion 41 and short rim portion 42 to each other 
O therethrough. The long rim portion 41 and short rim portion 4 2 
HI have a suitable transfer pattern P such as a woodgrain pattern, a 

~ straight grain pattern or the like applied thereto and are formed 

thereon with a topcoat. The grip sections 43 each have the end 
or ends of a corresponding one or two of the spoke sections 3 
which extend from the boss section 2 connected thereto. 

^I^f ^" illiiMfm^Pri PTnhnH- i mpnf ( -hh^ Qfpp r in g wheel 1 A . 

immersed in a transfer liquid and subjected to liquid pressure 
transfer printing therein while being rotated. In this/instance, 
the spoke sections 3 are arranged close to the grijp^portions 43, 
to thereby cause force which is different from/fhat acting on 
other portions such as the . long rim portiopr^41, short rim portion 

42 and the like to act on a transfer firm F during the transfer, 
25 resulting in that liquid pressure /transfer printing like that 

carried out on other portions ^eannot be attained on the grip 
portions 43. Thus, for example, techniques for wrapping a 
suitable material such/as leather or the like around the grip 
portions 43 may be j^mployed after transfer printing, to thereby 
30 hide printing apj£lied to the grip portions 43 or apply a special 
decoration effect, a gripping feeling or the like to the grip 
portions ^3. However, unless printing applied to the grip 
portiop^ 43 adversely affects an appearance of the product or 
any pxoblem; — application of su^ti — b echniqu c a - 
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iminated. Also, when it is not desired to apply liquid 
pressure transfer printing to the grip portions 43, they may be 
covered with any suitable masking material in advance. A portion 
such as\:he grip portion 43 which fails to be satisfactorily 
subjected tso liquid pressure transfer printing in substantially 
the same manrver as the long rim portion 41 and short rim portion 
42, resulting Vn it being typically hidden in the subsequent 
step, or does not. require the transfer printing is referred to as 
"trans fer not -requyred port ion" herein. 
10 ^ One of fea-ftures of the present invention is that a 

transfer pattern applied to the long rim portion 41 and short rim 
O portion 42 by liquid pressure transfer printing is markedly 

ifj decreased in distortion as compared with that obtained in the 

%y prior art. As shown in\Fig. 4 by way of example, the transfer is 

15 carried out to substantially prevent occurrence of pattern 
^ distortion on a circumf erervce of a section of the rim section 4 

s of the workpiece 1 which is Vaken in a thickness direction 

thereof perpendicular to the \ongitudinal direction thereof. 
^ Fig. 4 shows a check pattern formed on the long rim 41 or short 

%0 rim 42 by liquid pressure transfer printing of the present 
□ invention, which is viewed in eacmof four directions around the 

circumference. As will be noted frW Fig. 4, the present 
invention substantially prevents distortion of the transfer 
pattern. The transfer pattern P is so\ormed that a joint line 
25 Pa of the transfer pattern P is positioned on a rear surface of 
the steering wheel 1 which is substantially ^i*nyisible from a 
driver's seat when the steering wheel is mountech on a vohid rerr^ 

Now, a liquid pressure transfer printing apparatus 10 for 
carrying out liquid pressure transfer printing on the workpiece 
30 will be described with reference to Fig. 1 by way of example. 

The liquid pressure transfer printing apparatus 10 includes a 
transfer bath 11, a transfer film feed unit 12, and a workpiece 
holding and shifting unit 13. 

The transfer bath 11 has a transfer liquid L stored 
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therein, which liquid is forcibly circulated at a reduced speed 
through a circulation pipeline 14 by means of a pump 15 as 
indicated at an arrow in Fig. 1 by way of example. The transfer 
bath 11 is provided on each of opposite side ends thereof with a 
5 guide chain 16 in a manner to extend between initial and terminal 
ends of the transfer bath 11 opposite to each other. Also, the 
transfer bath 11 has a fan unit 17 arranged above the initial end 
thereof. Circulation of the transfer liquid L, the guide chains 
16, the fan unit 17 and the like cooperate with each other to 

10 permit a transfer film F supported on a surface of the liquid L 
while being floated thereon to be stably transferred toward the 

y workpiece W or steering wheel 1A without causing ruffling or 

yn waving of the transfer liquid L. 

^ Th n i 1 1 n h 1 r nl - Q fi rmhori i mr n t , — ac dcscrihpd above, — ars-^U" 

constructed that the transfer film F is transferred toward the 
workpiece W or steering wheel 1A. However, the illustrated 
embodiment is not limited to such construction. For/ example, the 
steering wheel 1A is transferred toward the transfer film F kept 
stationary on the surface of the transfer liqui/d L in the 
^ transfer bath 11. Alternatively, both steering wheel 1A and 

±* transfer film F may be moved together. In/the illustrated 

embodiment, it is merely required that both are approached to 
each other. The term "relative movement direction" defined 
herein in connection with a direction of movement or transfer of 
25 the transfer film F covers all o± the above-described transfer 
manners. Further, the term "upstream side in the relative 
movement direction" def inepr herein indicates a side on which a 
transfer film F which h^s not yet been used for transfer printing 
is fed with respect/^) the workpiece W. Thus, it is 
30 substantially opposite to a side on which the joint line Pa is 
formed. 

Th^ transfer film feed unit 12 includes a film roll 11 
f orme^by winding the water-soluble transfer film F in a roll- 
li>e manual anc^a.. .s olvent tank 19 in whir-h ^nti vator S for 
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providing a dry transfer ink printed on a carrier sheet with 

Lness to render it transferable is stored. Such a treatment 
with th\ activator S is referred to as "activation" herein. The 
transfer f\lm feed unit 12 also includes feed rollers 20. Such 
constructionNpermits the transfer film F delivered from the film 
roll 18 to be ^activated by the activator S in the solvent tank 19 
and then continuously fed to the transfer bath 11. The activator 
S is made by mixing a resin material, a pigment, a solvent, a 
plasticizer and th^ like with each other at a suitable ratio by 
10 way of example. Siitoply, a solvent such as a thinner or the like 
may be used for this purpose, 

The workpiece folding and shifting unit 13 is constructed 
so as to immerse the steering wheel 1A in the transfer liquid L 
while holing it thereon ^nd then rotate the steering wheel 1A to 
%h5 shift it in the longitudinal direction of the steering wheel 1A 
or workpiece W. Immersion <\f the workpiece W or steering wheel 
1A in the transfer liquid L By the workpiece holding and shifting 
unit 13 is carried out so that\a deflection angle a defined 
between the loop surface R of tne steering wheel 1A and the 
relative movement direction of tl\e transfer film F may be 
suitably set to be within a range ^f ±90° on the basis of the 
relative movement direction as show$ in Fig. 5A or an immersion 
attitude angle (3 of the loop surfaceYR relative to the surface of 
the transfer liquid L may be suitably >^et to be within a range of 
25 ±80" on the basis of an upright positio\ of the workpiece as shown 
in Figs. 6A and 6B. In this connection , \^ e _symb<^s_" 
referred to in connection with the deflection angle or immersion 
attitude angle herein do not have any specifsic definition. Thus, 
they merely mean that when any one of rotatio\al directions of 
30 the workpiece from a certain reference position\is indicated by 
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So 



"+", the other rotational direction is indicated 



In each of Figs. 5A and 5B, the steering wft^el 1A is 
immersed in the transfer liquid L while being kept substantially 
erect or upright with respect to the surface of the transfer 
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l*±quid L or keeping the immersion attitude angle 3 at 
substantially 90 degrees, wherein the deflection an^le a is set 
to be about 65 degrees in Fig, 5A and about 90 degrees in Fig. 
5B. Also, in Figs. 6A and 6B, the immersion altitude angle 3 is 
set to be about 50 degree, therefore, the workpiece W or steering 
wheel 1A is immersed in the liquid while being inclined at an 
angle of about 40 degrees on the basis or an upright position 
thereof. Thus, a normal direction N c/r the loop surface R as 
viewed in plan is substantially conformed to the relative 
movement direction of the transfer/film F, resulting in the 
deflection angle a being about 9J0 degrees. Further, in Figs. 7A 
and 7B, the immersion attitude /angle 3 is set to be about 55 
degrees, resulting in the steering wheel 1A being inclined at an 
angle of about 35 degrees on the basis of an erect position 
thereof. Thus, the normal/ direction N of the loop surface R as 
viewed in plan is rendered substantially perpendicular to the 
relative movement direction of the transfer film F, resulting in 
the deflection angle of being about 0 degree. 

In Fig. 1, the steering wheel 1A is shown as if it is 
vertically downwardl/y immersed in the transfer liquid. 
Alternatively, the /steering wheel 1A may be obliquely lowered by 
means of a conveyor of an inverted triangular shape, an 
articulated robot or the like. Also, in Fig. 1, the transfer 
film F is fed tea the transfer bath 11 after it is coated thereon 
with the activator S. Alternatively, the transfer film F may be 
fed to the transfer bath 11 and then have a solvent or the like 
applied thereto for activation thereof. Further, in Fig. 1, the 
film F is continuously fed to the transfer bath 11 in which the 
transfer Ifiquid L is circulated. Alternatively, individual 
transfer/ films F may be manually fed one by one to the transfer 
bath yi in which the transfer liquid L is kept stationary so that 
-thje^-^ftay^^ f lnaf p <i on i-hr* - ^hjcian^f pr 1 i gn iH T . ^ — . 

Now, liquid pressure transfer printing carried out on the 
loop-like workpiece will be described in relation to operation of 
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the liquid pressure transfer printing apparatus 10 constructed as 
described above. 

(1) Feeding of transfer film: 

The transfer film F delivered from the film roll 18, as 
5 shown in Fig. 1, is coated on the surface thereof having the 

transfer ink deposited thereon with the activator S and then fed 
onto the transfer liquid L in the transfer bath 11. The transfer 
film F thus coated thereon with the activator S absorbs water, to 
thereby be softened and swollen, resulting in it being somewhat 
10 expanded in all directions. Coating of the activator on the 

transfer film F is carried out for the reason that the transfer 
p film. F is required to be normally kept dry because it is stored 

in the form of the film roll. Thus, the coating permits the ink 
coated surface of the transfer film F to be provided with 
l5 stickiness. Alternatively, coating of the activator S on the 

transfer film F may be carried out after feeding of the transfer 
film F onto the transfer liquid L as well. 
q (2) Feeding of steering wheel: 
^ (\j ^ "^ , hQ workplace W or ctooring wheel 1A ic ini - tiall^ ^r 
immersed in the transfer liquid while being so set -tp^t a front 
surface thereof defined at the time when it is mptfnted on a 
vehicle is kept facing the transfer film F rpdTatively approached 
to the steering wheel. At this time, impadrsion of the steering 
wheel 1A in the transfer liquid L is parried out while keeping 
25 the deflection angle and immersiorr attitude angle suitably set 

depending on conditions such &s a size of the transfer pattern, a 
size of the steering wheel/ a thickness of the steering wheel and 
the like. The initial/^mniersion is started at the transfer not- 
required portion su0h as the grip portions 43 or the like. At 
30 this time, when ✓rfndesired transfer is possibly carried out on 

parts of thexfong rim portions 41 and short rim portions 42 close 
to the transfer not-required portion, the parts may be covered 
with a/masking material or the like to prevent the undesired 
tr^gixe^r — During the immex'sion, the steering whee l 1A, as shown — 
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/frTTT^s-: — 3A— ^R-d^Jtf by way of example, has the rim sectfor 
apparently cut crosswise by the surf ace_of_t^-e-^faiisf er liquid L. 
In other words, the rim se^ioirThas a whole circumference of a 
section thereof which" is taken substantially in a thickness 
direction^J^frCreof substantially concurrently contacted with the 

trr arts - f ^T-frriTr^T- 

(3) Rotation of steering wheel: 

Af.tpr i n i t i aX ^in^G^rsion of the ste^ r^g ^hp^i — — tho, 
^ workpiece holding and shifting unit 13 rotates the steering-wheel 
1A at a low speed to continuously immerse the steering w^leel A in 
the transfer liquid L in the longitudinal direction tKereof, 
resulting in the steering wheel gradually subjected^ to liquid 
pressure transfer printing. Immersion of the steering wheel 1A 
in the transfer liquid L is carried out at two sites thereof. In 
this connection, the liquid pressure transfer printing is carried 
out at one of the immersion sites or a si4:e of the steering wheel 
which is immersed in the surface of ther transfer liquid L on the 
upstream side in the relative movemejtft direction of the transfer 
film F or at a site thereof which ±s initially contacted with the 
transfer film F . The site is referred to as a transfer 
initiating site Z herein. At the transfer initiating site Z, the 
transfer film F is gradually/downwardly drawn into the transfer 
liquid with rotation of th^ steering wheel 1A to generate a 
liquid pressure, which aefts to subject the steering wheel to 
^liquid pressure transfer printing. At the other of the two 

immersion sites, the/rim section 4 is gradually drawn out of the 
surface of the transfer liquid L, to thereby fail to generate the 
liquid pressure ,/ resulting in the steering wheel being kept from 
printing. At ythe transfer initiating site Z, it is required to 
constantly replenish a circumference of the rim section 4 with a 
portion of/the transfer film F which has not yet been used for 
transfer /printing, so that a relative transfer speed of the 
transfer film F and a rotational speed of the steering wheel 1A 
ar^A t^T-tr f* nnbnt.in t i elLI y e q ual t o pa r^ n thpr. 
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(4) Progress of liquid pressure transfer printing and 
formation of joint line: 

SfOw^ — prngrp^r, nf thn — 4- i, gi,iirl pres -s ure transf e r p jfirrr tiir s 



and formation of the joint line will be described. Asd^scribed 
above, in the present invention, it is carried ojit^to constantly 
feed a portion of the transfer film F whiptr^fias not yet been used 
for transfer printing to the circpsfrference of the section of the 
rim section 4 defined in th^^ferffickness direction thereof, to 
thereby remarkably r^s--trrain distortion of the transfer pattern as 
compared with t^erprior art. As shown in Fig, 4 by way of 
example, tl^errim section 4 substantially escapes from distortion 
of th^€ransfer pattern applied thereto as viewed in all 

Also, suitable setting of the deflection angle and 
immersion attitude angle permits the joint line Pa of the 
transfer pattern P to be positioned on the rear surface of the 
steering wheel which is substantially invisible from a driver's 
seat when the steering wheel is mounted on a vehicle, as shown in 
Figs. 2B and 3B by way of example, resulting in the joint line Pa 
being substantially inconspicuous. 

After termination of rotation of the steering wheel 1A, 
the steering wheel 1A is removed from the surface of the transfer 
liquid L, resulting in the liquid pressure transfer printing 
being substantially completed. 

(5) Removal of film and drying: 

The steering wheel 1A which has been thus subjected to 
the liquid pressure transfer printing has a residue of the 
transfer film F which has not been dissolved in the transfer 
liquid L adhered thereto. Thus, in order to fully remove the 
residue, the steering wheel 1A is subjected to washing by 
showering or the like, followed by drying. 

(6) Topcoat: 



p:T3=n^ed — t:h^t lf ^u Tr^rru\H -<^5^ a decor ated p ^M n^ p r ^ -s^nt 
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ention. However, when it is desired that a portion of the 
steering wheel which has been subjected to the liquid pressure 
transfer printing exhibits increased gloss and depth, it is 
formed thereof with a transparent topcoat by spraying or ' the 
5 like. The topcoat thus formed may be subjected to polishing by 
buffing or the lxk^. ^ 

As described above, in the illustrated embodiment, 
application of a transfer pattern to the workpiece W such as the 
steering wheel 1A or the like is carried out so as to minimize 
10 distortion of the pattern on the circumference of the section of 
the workpiece taken in the thickness direction thereof. In this 
□ connection, the transfer pattern actually obtained is extensively 

varied due to complicated entangling of a variety of factors 
yQ including an attitude of the steering wheel 1A (setting of the 

4j5 deflection angle and immersion attitude angle), a feed rate of 
y«p the transfer film F (relative transfer speed), a size of the 

g " workpiece W, a sectional configuration of the workpiece W, 

^ viscosity of the activated transfer film F, and the like. Thus, 

h& in order to obtain an optimum transfer pattern, it is generally 

Jg'O required to employ a method of trial and error to determine a 
O plurality of conditions for the transfer. For example, as shown 

in Figs. 8A and 8B, a satisfactory transfer pattern may be 
obtained when the immersion attitude angle (3 between the loop 
surface R and the surface of the transfer liquid L is set to be 
25 within a range between -2 0° and -10° or an angle of the workpiece 
defined on the basis of an upright position thereof is set to be 
within a range between -80° and -70° and a normal direction N of 
the loop surface R as viewed in plan is inclined by an angle of 
from 10° to 20° or the deflection angle is set to be within a 
30 range between 70° and 80°. The reason why the immersion attitude 
angle 3 between the loop surface R and the surface of the 
transfer liquid L is indicated at the symbol "-" is that the 
workpiece in Figs. 8A and 8B is inclined in a direction opposite 
to that shown in Figs. 6A, 6B and 7A, 7B. 
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^ ( W5w^ satisfactory liquid pressure" Li ansfe^^^wjl l fc^f 
described. For example, when such a fine check patt^ifn as seen 
^ in a fabric made of a carbon fiber ( hereinafter rjgferred to as 

"carbon pattern") is to be transferred to a suar^ace of the 
5 steering wheel 1A, it is highly difficult /t£o carry out the 

transfer so as to conform longitudinal lines of the check pattern 
and lateral lines thereof to a circurrff erential direction of the 
rim section 4 and a direction of/che section thereof defined in 
the thickness direction ther^df . However, formation of the check 
10 pattern in a manner to suja^stantially conform the carbon pattern 

to the thickness direction of the workpiece W is desirable 
Q because it permits/the steering wheel 1 to exhibit an appearance 

increased in aesthetic characteristics. Thus, such liquid 
y5 pressure tr^fsfer as shown in Fig, 9 which reduces 

35 misregistration Pv in the transfer pattern P in the 
y3 circi^irfr erential direction of the rim section 4 is considered to 

„ : a 1:1 a fe r etory . - 

^ The joint line Pa of the transfer pattern P formed on the 

y § 

m rear surface of the steering wheel 1A is so formed that the 

2|0 transfer film F fed from the upstream side is divided into two 
U 

O parts in a lateral direction thereof by the steering wheel 1A, 

which parts then lap on inner and outer lateral sides of the 
steering wheel 1A to the rear side thereof and then are joined to 
each other in order while being contacted with each other (Fig. 
25 10). Thus, when there occurs any misregistration in lapping of 
the divided two parts of the transfer film F on the rear side of 
the workpiece W, such misregistration causes misregistration of 
the transfer pattern at the joint line Pa, as well as a 
difference in elongation of the transfer film F, resulting in a 
30 difference in gradation being often notedly observed at the joint 
line Pa. Thus, liquid pressure transfer which reduces a 
difference in gradation at the joint line Pa is considered to be 
satisfactory. 

The reason why the present invention attains satisfactory 
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25 



30 



liquid pressure transfer will be considered. 

(1) Effects of immersion attitude angle: 
In the illustrated embodiment, the immersion attitude 
angle 3 is set to be within a range between -20° and -10° or an 
angle of the workpiece defined on the basis of an upright 
position thereof is set to be within a range between -80° and - 
70°. This permits the steering wheel 1A to lie substantially 
along the surface of the transfer liquid L, so that an apparent 
ring of the steering wheel 1A surrounded by the transfer film F 
may be rendered elliptic while being substantially flattened . 
Thus, it is anticipated that the pattern transferred to the 
surface of the rim section 4 is substantially shifted in a 
peripheral direction thereof. However, an experiment by the 
inventor revealed that laying-down of the steering wheel 1A 
reduces shifting of the pattern in the peripheral direction of 
the rim section 4 . 

■* It ic Gon c id c r- o d that this - is due Lu Lhe facL Llra j 
transfer of the pattern to the whole circumference g^^the 
workpiece W apparently cut crosswise by the sur^efce of the 
transfer liquid L due to immersion thereof the transfer liquid 
starts on the upstream side to which th^transfer film F is fed 
and then continuously progresses to ^tfne sides of workpiece W with 
the progress of lapping of the transfer film F on the workpiece, 
followed by lapping of the transfer film F on the lower side of 
the workpiece W, resulting/In the joint line Pa being formed on 
the lower side. Thus, transfer of the transfer pattern P to the 
workpiece W is not substantially concurrently carried out over 
the whole circumference of the workpiece W apparently cut 
crosswise contiguously progresses from the upstream side to the 
downstream si^fe with a certain time difference. Thus, it is 
considered/that transfer of the transfer film F to the workpiece 
W while ^keeping it lying on the transfer liquid permits a locus 
of loping of the transfer film F on the workpiece W to 

de_ 3n'th th n circumf cr -gffce of the sectiefk-Qfj, 
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frh^r^workpiece iff Lakeu In Lhu Llxi c ku e ss dij-e e4^ Lon thereof c tp ^ 
thereby minimize shifting or misregistration of the pat^^rn in 
the circumferential direction of the rim section 4. /This means 
that the immersion attitude angle and a feed rate/of each of the 
5 transfer film F and workpiece W are set so as >tb permit the locus 
of the lapping of the transfer film on the^^vorkpiece W to 
substantially coincide with the circunM^rence of the section of 
the workpiece in the thickness di^ction thereof. In Fig. 10 by 
way of example, a line substantially normal to a direction of 
10 movement of the transf ep^film F, which is designated by Fl, is 
defined so as to sio-b^tantially conform to the circumference of 
the section jof^the workpiece W in the thickness direction thereof 
J3 < gh ich ^< i^Jja44r Ccit^d by Lwe dot chain 1 liaes - Pt^ 
(2) Effects of deflection angle: 
^ n " FnT ~° Hipmrr^rj off Q ^4-g n f the deflection, 
\$\ n elongation or enlargement of the transfer pattern will 

considered. In immersion of the workpiece W or steering wheel 1A 
P in the transfer liquid, the outer peripheral side the steering 

f] wheel 1A is increased in immersion speed as compeared with the 

WO inner peripheral side thereof because the fopfner has a diameter 

E'""jj 

g larger than the latter. Thus, it is considered that the pattern 

is apt to elongate or enlarge on the ouj^er peripheral side as 
compared with the inner peripheral si*fe. Also, it is considered 
that the pattern tends to elongate/on the downstream side of the 
25 steering wheel 1A as compared w^th the upstream side thereof, 

because of lapping of the transfer film F on the steering wheel 
on the downstream side ( s^e Fig. 10). As described above, in the 
illustrated embodiment^ the normal direction N of the loop 
surface R as viewed/in plan is set to be inclined by an angle of 
30 10 to 20 degrees/with the relative movement direction of the 
transfer film/F or the deflection angle is set to be 70 to 80 
degrees . /Such arrangement permits the outer peripheral side of 
the wQFXpiece W on which elongation of the pattern easily occurs 
re^DOSi^iOil^d---e ^th^ npst-.rfiam siHp o jy-uj hi. 1 i n > ^-pi-Wn ^ 
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e^qngation is hard to occur and the inner peripheral side of the 
workpi^s£ W on which the pattern elongation is hard to occur to 
be positioned on the downstream side which causes the pattern 
elongation to Be readily occur, resulting in such factors 
contrary to each \ther being offset by each other. 

Thus, it is considered that in the transfer film F 
divided into two parts by the workpiece W during the transfer and 
lapping on the outer and inner lateral sides of the workpiece W 
to the lower side thereof, the above-described fact permits a 
distance or time by which the transfer film F laps on the outer 
lateral side of the workpiece W to the bottom side thereof to be 
substantially equal to that by which it laps on the inner lateral 
side to the bottom side, resulting in the pattern elongation on 
the outer side of the workpiece W and that on the inner side 
substantially coinciding with each other, so that a difference in 
gradation at the joint line Pa may be substantially eliminated. 
The joint line Pa is positionally varied depending on an attitude 
of the workpiece W, a feed rate of the transfer film F, a size of 
the workpiece W, a configuration of the workpiece W, viscosity of 
the transfer film F activated and the like. This often causes a 
distance by which the transfer film F laps on the outer lateral 
side of the workpiece W to the bottom side thereof and that by 
which it laps on the inner lateral side to the bottom side not to 
coincide with each other. The illustrated embodiment wherein the 
steering wheel 1A is applied as the workpiece W permits the joint 
line Pa to be formed at a position on the workpiece W which is 
shifted somewhat toward a center of the workpiece w. This would 
be due to the fact that immersion of the workpiece W is carried 
out toward the center as viewed in plan and the transfer film F 
is increased in viscosity. 

As can be seen from the foregoing, the present invention 
in which the steering wheel may be applied as the loop-like 
workpiece by way of example substantially restrains distortion of 
a transfer pattern over the whole circumference of the rim 



section of the steering wheel taken in the thickness direction 
thereof as compared with the prior art, to thereby permit 
transfer of the transfer pattern to the steering wheel to be 
carried out substantially in conformity to the circumference of 
5 the rim section. Also, the present invention permits a distance 
by which the transfer film F divided into two parts laps on the 
inner lateral side of the steering wheel to the lower side 
thereof and that by which it laps on the outer lateral side to 
the lower side to be substantially equal to each other, to 
10 thereby render elongation of one of the two parts of the transfer 
film and that of the other part substantially equal to each 
other, so that transfer of the pattern on the transfer film to 

n 

the steering wheel may be attained while substantially 
^ eliminating a difference in gradation at the joint line, 
15j= Further, the present invention permits the joint line of the 
^ transfer pattern to be positioned on the rear surface of the 
*p steering wheel which is substantially invisible from a driver's 
^ seat when the steering wheel is mounted on a vehicle, resulting 
$31 in the transfer pattern such as a straight grain pattern, a 
20ff% carbon pattern or the like being increased in aesthetic 

characteristics. In addition, the present invention permits the 
deflection angle and immersion attitude angle to be optimumly set 
depending on a size of each of the transfer pattern and 
workpiece, a configuration thereof and the like. 
25 Moreover, the present invention may be effectively 

applied to any loop-like article such as a hula hoop, rings in 
gymnastics, a towel ring, a chair back and the like in addition 
to the steering wheel. 

While preferred embodiments of the invention have been 
30 described with reference to the drawings, obvious modifications 
and variations are possible in light of the above teachings. It 
is therefore to be understood that within the scope of the 
appended claims, the invention may be practiced otherwise than as 
specifically described . 
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